Introduction
Reproduction of the rheophile species Prochilodus lineatus (Valenciennes, 1836) occurs in river channels and its initial development takes place in marginal lakes close to floodplains. The species, which is capable of wide migratory displacements, has high commercial importance in the basin of the rivers Grande, Pardo and Mogi-Guaçu. Fish stocks for commerce or sports normally reveal high impaired size and age distributions with no bigger and/or older specimens. This is not only due to the fact that fishermen retrieve the biggest specimens but also to fishing regulations that, as a rule, impose a single minimum fish size or fishing tackle that ensure a selective harvesting of the Acta Scientiarum. Animal Sciences Maringá, v. 34, n. 4, p. 341-346, Oct.-Dec., 2012 biggest fish. These collection practices provide genotypes with a slower growth, low maturity age and other changes that decrease the population's productivity (CONOVER; MUNCH, 2002) . The weight-length relationship is a relevant tool in fish biology and ecology since it provides information on weight and biomass that compares the growth of different species (MENDES et al., 2004; OSCOZ et al., 2005) or of different populations of the same species (SOUZA et al., 2000) within the natural environment and in captivity. Current analysis has the following aims: description of development related to the species's life stages; indication of population stock levels; indication of feed and reproduction activities. According to Domingues and Hayashi (1998) , age and growth of fish are relevant factors in the evaluation of stocks and fishing resources normally undertaken by production models that would diagnose changes and furnish projects on stocks. Studies may also provide basic information on life strategies, population structure and growth changes, with the formation of a basis for population dynamics models.
The proportion between the sexes also constitutes relevant information for the characterization of species or population structure and also provides support for the investigation of such aspects as the evaluation of reproduction potential and estimates of stock size (VAZZOLER, 1996) .
Owing to the increase in the importance of P. lineatus in commercial fishing in the river MogiGuaçu, studies on the dynamics of this population should be endeavored. Current assay evaluates, through morphometric and age characteristics, whether the P. lineatus of the river Mogi-Guaçu, from different migratory and resident stocks, form one population, with interactivities among the subpopulation during the 'piracema' (reproduction migration) period. All specimens of P. lineatus (males and females) were measured morphometrically (Figure 1) , following techniques by Souza Júnior et al. (2002) . The following variables were analyzed: total length (Lt) -measured from the tip of the snout to the furthest extreme tip of the tail fin; standard length (Ls) -measured from the tip of the snout to the start of the tail fin; furcal length (Lf) -measured from the tip of the snout to the furcal vertrix of the tail fin; length of head (Lh) -measured from the tip of the snout to the most external projection of the operculum; length of upper jaw (Lma) -measurement from the start of the maxilla up to its most external projection; maximum height (Hb) -vertical measurement of the insertion of the first spike of the dorsal fin up to the ventral region; length of the dorsal fin base (Ld) -measurement obtained from the insertion of the first spike of the dorsal fin up to the insertion of its last ray; length of the anal fin base (Lan) -measurement obtained from the insertion of the first spike of the anal fin up to the insertion of the last ray; length of breast fin base (Lpe) -measurement obtained from the insertion of the foremost ray up to the extremity of the longest ray. Measurements were obtained with a centimeter-graded ichthyiometer and with a pachymeter, with the animal stretched on a plane surface. Specimens' sex determination was performed by direct observation of gonads, with or without oocytes. Scales over the breast fin were retrieved from each specimen. They were conditioned in labeled envelopes and an average of 15 scales per specimen was collected. Cleansing, preparation and mounting of scales on glass laminas were undertaken according to Vazzoler (1981) . Considering yearly periodicity, two readings with an optic microscope (magnifications 100 and 400 X) were performed on the selected scales.
Material and methods

Current
Statistical analysis
In an attempt to find general patterns in the use of environmental resources on the basis of morphometric characteristics of P. lineatus was made a principal component analysis (PCA), evaluated the populations' morphometric characteristics which identified general standards in the use of resources, or rather, whether selected phenotypic characteristics correspond to differences in the use of resources among stocks. Analyses of variance for all variables were undertaken to compare means of groups, sex and interactivities group -sex and Pearson's correlation coefficients for all variables were also calculated. The proportion between the sexes in the areas under analysis was verified by χ 2 test at 5% significance level SAS (2001).
Results and discussion
Analyzed populations of P. lineatus showed important morphometric variations for their identification. Analysis of Principal Components was undertaken to verify general standards in the use of environmental resources based on the body shape of P. lineatus. The first principal component (PC 1) triggered most variance data, with 80.19% variation, whereas the second principal component (PC 2) exhibited 8.09% of data variation provided by the ten morphometric variables for resident and migratory stocks (Table 1 ). All coefficients of PC 1 presented positive rates, interpreted as a multivaried analysis with regard to size. In the case of PC 2, positive and negative rates informing on the characteristics of body shape were reported. Analyzed variables with highest rates comprised total (Lt), standard (Ls) and furcal (Lf) length for PC 1, with the exception of the length of anal fin (Lan), characterized by low rates. Locomotion relevance for eco-morphological studies lay in the type of swimming with direct implications on habitat use (WAINWRIGHT et al., 2002) , biotic interactions (WERNER, 1977) and foraging (WEBB, 1984) . Figure 2 shows the distribution of the morphometric characteristic rates evaluated for each fish in different stocks, with the overlapping of individual scores of the characteristics among the migratory stocks (EM I, EM II, EM III) analyzed within the space defined by the two principal components. Residence stock (ES) comprised the highest rates for all morphometric variables, positively correlated with PC 1. Consequently, residence stock differentiates itself from the other groups due to the fact that these fish are stocked in a single place, also called 'feeding home' and may be considered a place for adults' growth and recovery (AGOSTINHO et al., 1993) , including 'piracema' fish (VAZZOLER et al., 1997) , feed availability and a haven protection area for these fish. Since no difference in form and size existed among stocks, different fish shoals (migratory stocks) under analysis failed to show any significant morphological differences.
Nikolsky (1963) found that specimens of the same species, albeit living in several environments, with different available feed and temperatures, may have distinct growth rates, as Table 1 and Figures 2,  3 and 4 show.
With regard to PC 1, resident stock was different from the others although migratory stocks I, II and III were similar (Figure 3) . No difference among groups was registered in the case of PC 2 (Figure 4) . Since P. lineatus is a species characterized by wide feed and reproduction migrations, the morphometric differences above may be due to environmental variations. Domingues and Hayashi (1998) reported that high size variations in P. lineatus populations kept in tanks have been attributed to chromosome numerical amplitude and, when in natural environments, to natural pressures.
Pearson's correlation analysis demonstrated that almost all variables were highly correlated. Only the anal fin length (Lan) had a lower correlation when compared to the other variables (Table 2) . Since correlationship among the morphometric measures was significant and positive, all morphometric measures were directly proportional to standard length (Lt). It has been reported that, with regard to arithmetical means of morphometric characteristics, growth in females is higher than that in males and reach a higher body size. According to Vazzoler and Menezes (1992) , the above characteristic is related to the female's reproduction dynamics. In fact, females invest more in reproduction than males. In other words, they have larger gonads and have higher energetic expenditure for reproduction, requiring higher body proportions to hold big ovaries.
Population morphometric analyses may be not only useful in the investigation of biological diversity within a determined region but they reveal morphometric similarities among the stocks under analysis. According to Souza Júnior et al. (2002) , morphological differences among stocks may be associated to different environmental and biological pressures. Morphometric similarities among the migratory stocks reveal a single population with slight interpopulation variations. Differences may have been due to environmental variations and to population polymorphisms, similar to other populations of the same species in other places. In the case of morphometric characteristics of analyzed stocks, mean resident stock for most variables exceeded the other averages and revealed a mean age of 5 years. Migratory stock III had the lowest average, with a mean age of 2 years. In his investigation on P. scrofa of the river Mogi-Guaçu, Castagnolli (1971) found specimens up to 6 years old with standard length of 48 cm. On the other hand, Toledo-Filho et al. (1986) stated that species growth depended on the environment in which the species was found since the environment may provide the species with different migratory standards and thus different growth standards. A similar situation may have occurred in resident stock and migratory stock III investigated in current assay. reported that juvenile specimens of P. lineatus, slightly more than one year old, were living in the lakes of the high Paraná river floodplain during March and April. This is similar to what has been registered for migratory stock III (during March), two years old, collected in the Mogi-Guaçu river. Capeleti and Petrere Jr. (2006) studied the migration of P. lineatus in the MogiGuaçu river and verified that the last fish, migrating during March and April, had lower length measurements and were not in the reproduction phase, as reported in current analysis.
According to Nikolsky (1969) , proportion between the sexes may provide important data on the relationship between specimens and the environment and on the population situation of a specific species. The application of the x 2 test to the proportions of males and females (Table 3) shows a significant predomination of males among the resident stock and the migratory stocks I and II. Resende (1992) provided similar results when investigating the bioecologia of Prochilodus lineatus in the Pantanal at Miranda-Aquidauana, Mato Grosso do Sul State, Brazil. Current investigation shows lower female rates among resident stock and migratory stocks I and II, perhaps due to the mortality caused by reproduction effort-caused stress. A high number of females in migratory stock III may have been one of the strategies adopted by the species for population replenishment. However, the possibility of changes in the sex proportions in the populations under analysis when the number of analyzed specimens increase, should not be discarded. 
Conclusion
Morphometric similarities among migratory stocks demonstrate a single population with slight interpopulation variations. They differ significantly from the variables provided by morphometric data of the resident stock. Results indicate two different stocks of P. lineatus in the environment investigated -one comprises the resident population and the other the species's set of migratory population.
